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(54) MBtSM^K«nfcAl -Cu*T^3=:9A^**E«-nftfflV»fc!/W-3?>y3/-h 



(57) [ffift] 

is-hmzmmzti&A i -cu^t l-c. ws# 
t\ Bio. oi~o. 5%&^ru aw*qwi«<c 

A1J:D^I.A1-Cu^t„ 11*112 : S&fclM 
g, Ti, Mn, Cr, Zr, V« 1 L 
it. ff*lf 3 : C u 0 . 1 — 1 . 5%, B i 0 . 0 1 
-0 . 5%£r-£*U 8WH«to£A 1 ± 9 2:4 TV 
- S^y /fflAl-Cu . M$3! 4 : W*lf 3 (?) 
7V— "JyVm-^^ZH^X , S£>fcTi N Mn, C 
r, Zr, Vm«£U:£8£&llLfc. W*JB5 : $ A. 
HMg =fcJgfiirt-« tHCSi MSrSSJ L£ . If *3H 
6 : B i <73fegS: 1—2 O^m, M^4 0-2 0 0 0 
f/mra' Lfc. lfSf?JI7 : ±IEO#A 1-Cu| 
-Ir^SrSWi: U £ttfc UA 1-Si5fi, A 1 - S i 
-Mg4 A 1 -S i -Mg-B 195^05 -3 WSrffl^T 



( 2 ) 

1 

[«flFi*#<D«H] 

[lt*lBl] CuSrl. 5% (SM%. jyTmt) * 
0%£1T. Bi£0. Ol — O. 5%#*U 

a*. 

[ff*If 2 ] fft&B 1 fclMtOA 1 - C u^kT)V 5 - 
<>A^(7)#^7n*CO{a*^ ££>^Mg0. 1 — 2. 
0%, TiO. 05 — 0. 3%. MnO. 1 — 1. 5 
%. CrO. 05 — 0. 4%, ZrO. 05 — 0. 4 10 
%, VO. 0 5 — 0. 4%«dfe*>4««f*Ut lm&tl 

[ff*Il3] CuSrO. 1—1. 5%. Bi JO. 0 
1—0. 5%-£*U SSft^A 1 &£V^WfffF%m 

[ If *iM4 ] itsil 3 tcfBtfe^A i-cusr;is- 

^A^«73#^7C*iO{3^. S&tTiO. 0 5— 20 
0. 3%, MnO. 1%1M±0. 5%*iS, CrO. 0 
5 — 0. 4%. ZrO. 05 — 0. 4%. VO. 0 5 — 
0 . 4 %<7D -5 ^*»^>«f ilfc 1 a 4 fcli 2 «ELh*** 
U B*j&*A 1 *i ±tPF^H«Pf*eftJ: D&Si t 

[ f**iR 5 ] ft 3 t> L < I2ff$g 4 Kf E»co A 1 
MgO. 1 — 1. 0%^L S ^Si^'O. 2%* 

swasno $ ti . mm&A 1 *j ± v^mmm^mm x *) & 30 

Sit -T § , WBJMWfettCWifc TV- 

[ft*I!6 ] It^lll -W*ll5cOV^^Hcia«^ 

a 1 - cusr/ii-^A^t^ut, ^n&4H~&fi 

1— 2 OxiinO#IB i#4 0 — 2 0 0 OI/mm' (7) 

fttlfzA 1 -C u^T^5-^A^ 0 
[ If m% 7 ] If 3<If 3 -Ifl^Jf 6 <0V vf»ij&»fcE*«9 
A 1 -Cu^-££jW&tfi:$*u ^WfrftcOMMk L< 
(i^BtC, A 1 -S i^#*>L<JiA 1 -S 1 -Mg 40 
*£&*fcfiA 1 -S i -Mg-B 

[00 0 1 ] 

£ffiJH$*U>A 1 -Cu^TilS-^tCPIf?,!, 
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[0002] 

y- lOSH«T;l S -^A^t LT(i, A 1-0. 
5 %Cu^:££ffiffl-r& it ^Al-Cu| 

[0003] kzz^Bmmfcimzti&ms&mk 

w®MhLT^lSl*Ilt.^»^^SJ;o^ 1 9. fit" 

yu~z/>yy- b^mz^^xn, mm-it lx 

flaWS* 6*1. ^<503t*j: 0— Ji«*SME'fllfi s »<S8M 
StLTV^|>„ L*»L=Srj&*<9. HRfcA 1 -Cul^l; 

So 

[0004] 7V— isyris-himmi'zmmzti&T 

LTt±, 

B : -fV—~Jyy=y—Y<mmb LTfflV^*!^, ^60 
^lfi57,a»CTL5 0-1 0 OmVSIf tL 

[0005] 

[ «HH**jw»t LXob-t&mMimmcoxo wm?>m 

*ttl«!F±<OfcA03A~C fcsas^yt ± -5 hr 

tZtffifDA i>L<l±Ccr)£o fc^ffiMat J: 4Bffft*JH 
ffl<BW3&»& 0 , -*B L< t±Cto J: o izmWj&lz 



( 3 ) 

3 

[00 06] ZcomiteKLkcvmmZVmt LX^Zti 

v- bmcommm. mmm^mt i-xmmzn&A i - 

C u m&Mz^>\ ">T , m&ftco o *>T'& 
[0 0 0 7] 

a l -Cu^-^^-acoB i ^asJa-TSi ttcJ;-? 

t . Hsmte ^i^^mc fr_k § h z t z io 

[0008] If 1 O^HJtOA 1 - C u 

Slr^S-^-A^ti, Cu£l. 5% (MS%, OT 
|5lt) ZMz.7. OXHIT, Bi^O. 01 — 0. 5% 
«af**A 1 tiJ:tPr:nr)fiW=f*E!fijJ: 9^ ft Z k 
% ! $mk-t&l>cVT$>&, 

[00 09] ^.tzU^M2<r>WR<^A 1 -Cu^T/l-S 

-^A-^&ta, ff^iMi(-iaa«A i -cuir;^- 

^A^£c^#jfcft7ClR<?)J3#\ §£>(CMg0. 1 — 2. 
0%. TiO. 05 — 0. 3%. MnO. 1 — 1. 5 20 
%, CrO. 05 — 0. 4%, ZrO. 05 — 0. 4 
%, VO. 0 5 — 0. 4%^"3%*»ioSlf*UtlS£fc 
Ii2«J2Lh***U 3Sai**A 1 tiitPFSfiBKPRWft 
=fc O&ftifc^Mfc-fftktfrC&ft. 
[0010] $^HIf5f<il3cO^SB^7V-^>-^"fflA 
l-Cu|T;l/i-W^ll Cu£0. 1 — 1. 5 
%, B i i-0. 0 1 — 0. SSP* S A 1 fci 

vi^raatPFWHj± o&ft - ^w^fc-rft «><ot* 
4. 

[ooii]-?- LTi.tznw%4<nWR<r>y'u—i/>'7 30 

fflA 1 -Cu^T/PS-^2v^«\ lf5RiM3tc|Btt<50 
A 1 -Cu^T/l'5-'>^^<7)#^7C*co(i*\ § 
W:TiO. 0 5 — 0. 3%, MnO. l%O±0. 5 
CrO. 05 — 0. 4%. ZrO. 05 — 0. 
4%. VO. 0 5 — 0. 4%<7)oii>tpt>W£tlJZ.in& 
&fi2«ia_L***U BHBtfA 1 tJitPFnTiBW^IS 

[0012] ^.fzm^M5cr>m s M^y'u~'jyymA 1 

-Cuir;li- ^ . Hf$3 3 t L < (iff &m 
4 (ClHtgcOA 1 - C u ^T/l- 5 — i y^±cr>&f£ft7vm 40 
«0i5^. S^tCMgO. 1 — 1. 0%£-&*U *>OS 

i #o . 2**»teSIW3*u sasa*A i is itPRfiH 
HFTWW i 9 =5rft - fc fc -f ft t> <7)T'2> ft . 

[0 0 13] £^lft£lf 6CDI&BJIC9A 1 - CulTll 

COA 1 -Culr^S- ^A-g-^fcrfclvC. £^NS& 
gl — 2 O/xm^JgB i *M 0 — 2 0 0 01I/mm 2 

^mx-^rnvx^hzk £Wfikk-t& hnX'hh* 

[0014] --frmsmi <r>mm. ±a«j; -j&a i 

- c u ^#2r m i*/i/-^'y/y-h(:^iT«i, 50 
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-m±. if*iR3— m&meco^-tiifiHzSMcQA i - 

C u Sfi^jWEWk 2*U -^SW^Wffik L < (iWffl 
Al-SiM#a<l±Al-Si-Mg^M 
£t£{±A 1-Si-Mg-B i t>t£hh~Mft 

)mkLxm&i*:tix^hzk*m%kk~thi>(r>x*h 
ft, 

[0015] 

[ftffi] lf5f<IIl-|f5t<II2<7)#^BJ<7)A 1-CuSr 
;l-5-^A^, 11^3— m^6(D^m<D'fV'- 

isyymA i -cu^ms^AM. fc±t/it*]a 

7C05|HJ^7'V— hlZiUf&IZttOA 1 -C 
u^r^S-^A-g-Akifcvvtti, i^fixk^M^B i 
( b"^-e_x ) ^afligsflnLTfc 0 , Z<r>m comtiMz i: 

0 T lffi#«Att«9M«S(E*>o**!Sr|ftF± & H ft £ t 

[0016] icoi o tB i c^sfe&lllc i^tBSftSJSA 

1 eoflfai^^*{c: J: ft £>*ift„ 
[0017] -t^ib, —WdZA 1 -Cu^cDT/US- 

tt£&HiK£$igcc& ft ft rjMBafiKoHaBffera . a 
at±«^<oe w;rr ^ ti. ft 3t * » mmmmmk L^-t 

tmnmz^mzmsLtzA 1 tt^ibKL-cmewt* 

fc^Ds co^*^ C u J^ffl-C* ft e#«*f tHWtSfi** 
Sfti>ot#x^#ift 0 

[0018] ztiizM Lz^rnxmuvx^B i 

fc^SB i t LTStiJL, ti^^coWt(7)EMM'Pl l zl3\,y 

tmb i coeBJi^te^^RB^^-r, a i tmz&< 

ftffi. LX ft&th . IfcBi li^tfDHWfcWK 2 7 1 °C 

A 1 tJt^T^OfiV^lt^Sr^rt- ftfctfj. 5drt 
(tSD«i^>^^!MSfJ) ft V^li^<0«iO?aSB«fKr)WiBH 
PTC(4, B i(i**co?£tiL^#:-C*«ttT^ftit 

ft^JRrBl-ft^c u A 1 2 «waiB#fc(i;, -foe u A l 

»^)B i OSPfuWt5 l ce^WftiL^<^fto 
feCuAh wasWi, a l *fttt>c^*Wt:*IW4^ 

tt<<^0. »fiWJM^tt^±-rfti><50t#i.^fL 

fto 

[0019] 5 fefc:ioSEffitts{t4-&A«4>7aR«0RR 

[0020] C u : Cu^ZCO^mX-M^k-th^Cf^ 



(4 ) 

5 

xm±^^]±.^^thim^-th, cui^o. 1% 

KSHSSir^ 5%£lTTii-J&W&«ii## 
Wfflji fc LT5fi«*^JB.-T S .-#Cui*>'l. 5 % * 

%«x.7. 0 %i?J.Tco&Mft b L „ z'V-^V^V-h 

-lf*H5. M^7<3SMH<?D#£fcliCu*£0. 1 

— 1 . 5%^(EHl*]i Lfc. 

[0021] Bi : Bi IZmftCOX 0 tiff&WSF&tt* 

-ecosifa^^si^tL-r. — *o . 5%&ax-c^ 

H8¥W fciGifc btth fzWX'fo hfrt>* B i M(± 0 . 01 

— 0. 5%CD&M\*lb Ltz. 20 
[00 22] Mg, Ti, Mn, Cr, Zr, V : ZtL 

C u^-^^&l^T, Mg, Ti, Mn, Cr, Zr, 

t l. ±tzy'v-'jyym^nm.h-thmimA(r)^m 

COA 1 -Cu^ttfcHt, Ti, Mn, Cr, Z 

r, v«oa^<oi«eui*saiirr4ii: 1 u s&fcra 
t-<y r u- ; jy^m^M^.t't^m^5c^mm<^A 1 

— C u I^CiJ M g ^ jglllt I. i t i: . -tl 30 

waaw*&*o . i %jmx'imm$]±.(7>®%&jtMz3t 

nzti-f. —JjM g«§Jua# 1 . 0 %*Mz_ti\Z% o ft 

*§-£«:MgS£0. 1 — 2. 0%<7)3gHf*Ii: U 
l^-^>-r^ffl^fc^SiiS*^5eO^Hg«0*^l±M gf 
tO. 1 — 1. 0%cO(oHrti: L)t. i!tTil±te H H B 8 

t/h$ < lt w^tt^ w±s* a ta^-t & a*, 
wu «^fc**fc***;»t"ca<&*»^ TitfD&&n 

M(±0 . 0 5 — 0. 3%<75^ffl|*Ii; Ut. StMniJi 
j§t,t OSi-K^ftfeSfcr^-fSA*, MnitfO. 1% 

5%iii±t^{f , c u tcD$&TT&y]s-i;yym 
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3S2<?55|BJ(3DA 1 -Cu^<O«^i±MnM0. 1 
— 1. <5%CDmmftb U — ^T7>— isyym&ttSkb 

2:0. l%KLt0. 5 96*»fcL;te. S«:Cr, Z 

r, vtt, ^fciosMESWftftfcar^-f-i^ wf 
ti.^^^inM^o. o 5%mnxn^^m^Hz 

LXsmm^-it^-^^ti^, Cr, Zr, VCOmiUM. 
iiWfftkO. 0 5 — 0. 4%cr>$mfob Lfc. 
[0023] Si : Si tiil^OA 1 

f^^fL-g>#, S i **M g fc SiliMg 

2 si^ft^tL, *<^mmtmnitm&tii 

5O%0gOA 1 -Cu^-^c7)J*^-lC{i, S i it 0 . 
2 %*)StcS§lJ-r-i> i 1 1 Lfc . 
[0024] J2Ui<?){3j&\ t LTt±F e 

[0025]$ b£Mi®m&<mm*iEfti£?mi< 

■t&fztbttZte. A l Jfi(*»fc4HH-4 B i <mM. m%.%> 

^ b i toss (a^»«5&ri»t=«*aiifc»#«oi: 

S^S) 1 um^m. B i #*@JK^4 Of/mm^ 

J^n.T, — *B icOS^'2Oxtm^^^.Jt0 4!tB i 
^^^^'2 0 0 Ol/mra^ ?r«i.ix{±\ B i tz£ 

& mm&ffi Aem ±s&«**»Brt- & & , b i wmsii 

1-2 0^1^101581*1- B i C7)^^fi4 0 — 2 0 0 

[0026]^Bi tf5BMItJj:t^*«**±i6«0J: 

mmm. mmm^^mmzmm. tmr&zticztx 

mm%. 1 0 c m/MftilSjf a tv^ 
[0 0 27] ^rtJifc, ClCO^HJcOA 1 -Cu|^ 

[0028] s 6(cil«3l7ir)fMB(c4sv^Tli. ±»« 

-h*«*tTV^4. i^-5 3Wi;LTfi;. Al-Si 
Al-Si -MgS^, i?tJ±A 1-Si- 
Mg-B i ^=h£-* s ffiffl£ix£, ^#*9^t±^l^(«lfg 
«0^a#ffl-^T*S4 0 0 3-^, 4004^t, 4 
10 4M. 4 00 5M, 4N04M, 404 5^ 
#,434 3^r#, 4 1 4 5^r#. 404 
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[0 0 2 9] $6fc£»^HJ!C9A 1 -CulWi-') 
[0 0 3 0] 

saftw i 

Sl^Mo. 1— No. 6C^f^&gffitfe-) 
T««U DC«^fc±oT*K«*ttl0cm/# 

^f*?§Mt®H (550°Cxl80secan 
» 1 
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[003 1 ] JilB^JSfAia^fflM^^V^T. A 1 C 
1 3 /Jcigffi* ( P H= 3 ) ( 1 mA/c m2 ) 

gPWffl-C«3mm2 ^fliMM^llW^ 

luteins B i mmms.. *M X&mmn S ? nUSS 
10 ( x 5 o OAS) tei >9ffiK*:c9T\ *<Z)iS*«>*2«f»fc: 

[0032] &2frt>tyt,fr%:Zo^ mmmi^aif 

[0033] 
[*1 ] 









ft 




J5 






OHM) 


Cu 


B i 


Mg 


Mn 


T i 


C r 


Z r 


V 


A 1 




I 


4, 1 


0. 1 0 














m 




2 


6. 3 


0. 0 2 






0, 08 


0. 1 0 






m 




3 


4. 2 


0. 42 


0. 80 


0.8 1 


0.12 






0. 10 


m 


m 


4 


4. 2 


0. 1 1 


0. 30 




0. 2 1 




0. 10 




m 


it 
tt 


5 


4. 2 


















6 


4. 2 






0, 8 2 













[0034] 
[152] 

X 2 









B i 








m 






Na 


(mm) 


(i/mm 


2 ) 






1 


0.6 2 


3 0 0 


2-8 




2 


0.4 1 


9 5 


1-4 




3 


0.7 2 


1200 


4-1 5 


#J 


4 


0.4 1 


3 0 0 


2-8 


it 
« 
0J 


5 


4.5 6 






6 


5. 0 0 







[00 3 5] HJ6M2 



iNo. 7— No. 14£, 6M(Stt)fflJ;UJI 

s a4oo4^m, i k m&zmm 

ff 5 mmtC-t*l.«U»BIEaE Lit . ?X^±ie^^Wffl^ 
AsKOWWfc* 3 tt£ WPft*fe£;Mi\ SftlfflEEffifc: 

40 ffO. 6mm«0Mffl?7 7 S/'VXS'— h*t?Jt 

Ufc. Kffi% afttt 0 5°CX 1 8 

0 s e c , 1 0" s Pa ) IZ «fc 0 -6 0#(tJD«5 

-r. 

50 [0 0 3 6 ] $k4frhWhfr%:£ 7V-^>^'> 
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-ht Ltzmmm 2 om^zhv^x i> , ^wmwim * [ 0 0 3 7 ] 
mco a 1 - c u m-^Miwm^-m^mm l < hkx u [ m 3 ] 

3L 3 







It ¥ f& # (11%) 


C u 


B i 


Mg 


Mn 


T i 


C r 


Z r 


V 


S 1 


A 1 


m 
m 


7 


0. 3 0 


0. 1 0 














0. 42 


m 


8 


0. 5 1 


0. 0 2 






0. 0 8 


0. 1 1 


0. 10 




0. 42 


m 


9 


0. 8 2 


0. 4 1 




0. 8 1 


0. 1 2 






0. 10 


0. 42 


m 


1 0 


0, 5 1 


0, 1 0 


0. 20 












0.12 


m 


1 1 


0, 5 1 


0.10 


0.2 0 


0. 80 


0. 12 






0. 10 


0.12 


m 


1 2 


0. 5 1 


0.10 


0,2 0 




0. 1 2 


0. 12 


0. 1 2 




0. 12 


m 


it 
& 
m 


1 3 


0. 5 1 




0. 2 1 










0. 11 


0. 42 


m 


14 


0. 5 1 






0, 8 1 






0, 10 




0. 42 


m 



[00 38] 

m 4 





a 








& 






if 4 X 


ft 


No. 


(mm) 


(l/mm 2 ) 


(y«m) 




7 


0. 05 


3 00 


2 




8 


0. 0 6 


60 


1 




9 


0. 08 


12 00 


4 


m 


1 0 


0. 04 


3 00 


2 


m 


1 1 


0. 0 6 


3 00 


2 




1 2 


0. 05 


3 0 0 


2 


it 
& 
m 


1 3 


1. 00 


0 




1 4 


1. 20 


0 





30 



[0 0 3 9] * 



A 1 -Cu^r/PS-^A^i±, ^*C0A 1 -Cul 

[0040] & fcff II 2 , 11^114 , If 5 <DWM 
A 1 -C u^i=h£l±. iwKRI«^WfeW:fett^«x 

[oo4i]* ^x^tmimi (nwmy'v-vvy 

1 -C uST^S-^A^^Sfli; LTfflwrv^^ 

to. fv-'jyy^-Y^W-tLxicnm^^m^ii 



